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(54) (57) yCTPOftCTBO ZUW PEMOHTA 
OBCAflHOfl KOaOHHW. Bwooiaiomee no- 
nufl cenaeqmiK, «a naxaeU some Koroporo 



aaKpenneHa nopmipyicwafi ronoBW* c pacnw-p 
paiamHM KOHycoM, npo$wiB*iyio rpy6y c 
bgpxuhm ynopoM ft ycTaHoBnomiuft Ban hum 
HKopb, cocTOfliaaft B3 Bepxnero H wwcHero 
kookjxob, nonocn* Me*ny kotopwmh coo6meKa 
c nonocniio cepflo<MHKa, o r n h * a » - 
moo c si Tom, ito, c nenbio ynpomeimfl. 

KOUCTpyXUHH H nOBbimOHHfl 3<t4>eKTHBB0CTH 

cro pa6oru aa ever kcwikxwhbsi noBpottfle- 
ubsi o6canHoft"w>noHHW jiKbpe^nocneflBHft 

yCTBHOBrtOB C B03MOKHOCn»» OCOBOrO BOpO- 

MeraeHHfl anon* cepnoHHHKa b noanpyaonieH 
c o6ewccTopoH, npw otom Bepximtt h moKKHft 

KOmjX* BKOpH.CBa^OHU COOTBOICTBOHHOBO- 

noflBiwHMM Hnom*»an^ynopai^ 

MB CO CTOHKBMH KQ*yXa H CepflGHHHKa 

inyTwe KBMepM, coeKjmeHHwe c bojioctmo 
cepflOHHBBa, a Me*ay ynopaMH paaMeineHM 
c aMoyn jiothJ! loom ecsi mbidkoth, Koropue b v 
Hepa6oM8M noncwcoHBB. pacnonoxoHH bhtt- 

pH KOMCyXOB. 
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nacr coGrft riinpaBJUtMCCKyw xaMcpy * . 
coo6uighk>io c nonocrbio 8 cgpagmhhkb 1 

nOCpOflCTBOM panHQ/lbKblX KBMQ/I0B 9. 

< ^noaBHMHbie cGxropw 5 b pa6oMeM nono- 



*chmh onpeAenaior Hapy*HbiA ahbmbtp cop- 



H3o6porewwe othxhkh k wcnJuoraonAO- 
GbiBaxine* npoMum/ieHwocrH m now or 6un» 

MCQ0JQ>3OOAHD npM yCT6M0BKe MOTOiUTM MOC KKX 

^ nnacrbipefl b Kiecrax HBpyuieHwA repMeniMHo- - 
5^^fcTH^o6caflMWx xohohh He4>rurJX,Bon»Mhix w 5 

^^f^^ra3o»kxx cxBaknn, o6pa30BaBuiHxca . b, pe3>7tb- ; -: -. Ha,fKoropbiA paBeH.BHyTpeHHGMy auoMerpy ^ 
H^jijffl^^ pocnonoxceiuioA Haa|^ 

^^^^nHH^Wap'yuieiwft "b* pe3b6<^BW^peflHHeMWix ' koh^m ?2Jh'] BaaHMoiie AcTBywuiG A c >nopoM * 

^te^^il MaBecruo jCTpoftcrao n/w DeMOHra 06- • '0 
^caxiuoJI: KonoHKu/ coAGp^araee 
mepeKT^BaTerttr nopnupymyio; 
J cocroinnyK) K3^ xoHyca 

^^^^'^wlHTfl^wraeMOMy pe^ynbTaTyfx; H3o6-^|^ xaMcpu 18 

I ;^S^fperOT» HBiwercn' ycTpoftcrBq xuw peMDH— _ ^;^h}19/ Hoc^eflmie, b^tbiokq nonocTb 20 

Ta>6cajiH0ft ko/tomkm, BwnonaKmee nonufl ?; i'Me^y^ajjio^no MaH*6TaMH ; 14 

'"v cepaenHHK, v .na hh^kkgm .kohug xoroporo v ' 1 5^.coo&eKtJ c •; nojiocTbK) 8 nocpefl-,. 
;:.V:.. r • 3aKpenJieHaflopHiipyiou»HronoBKacpocaiHp$i- 20 ctbom paAHeuibiibix Kana/ios 21 - 23. 
S^H' Vkcdim KOHycoM,. npo*HJibMyio;ripy6y. c' ; aepx- \ •„ HhjkhhA xoHeu- cepaesHMKa oxa hmhb bg tca 

: HUM flXOpb, 

Viii h cocrosifliMil ho BepxHero h moKHero xoxyxoB, 



stboaaa i peMOHra 06- '0 hghhmA c o6chx cropon sixopb, coctosuuhA 
iepoKamee.npox})Hm,Hbifl H3 : AByx..' xroxyxoB: BepxHero l2 h hvokhgpo s £$0&> 

««iii^SOT^»#*»«rv ^ 1 *i 'iSftH vrnui vrirnn^rr naaMGuieHbi caMovnnor- 1 *" 



^ nonocrb Mexcay koto 




cDoCiueHa c no- 

JXOCTblO CepnGHHHKB 

HeaocTaTKOM yxnaanHboc ycrpoftcrB bd- 

jOJeTCSl .CJlOWHOCTb KOHCrpyKOHH- H { B03MOX- 



DbZMH 

sr. 



HOCrlb^nOBJ^JKflGKMSI : ' peMOH^ 

^Ww^fl KopeM B ■ m gct ax 3aienneHW^c; : Heft?. T v 
niiaxueK nxopsi. 

1 HenbH^O^pGTGHHfl-ynpOlflGHMG KOHCTpyK- 

mm b noBbnneHHG settle ktmbhocth ero pa6or- 
v rbi aa cner Mcwiiosemui noBpc^caeimsi o6caa- 



6aiUMaK0M^24;C. o6parHbiM xnanonoM 25.^^,^; 
^ycfpoAcTBO ^ cnycxaerca b CKBajKXHy. nai^^ 
xonouitc MacocHO-xovGipGCCopHbOc Tpy6 26. ! . 
25 Ha cepaenHHKG 1 naa h non nxopGM pacno- 
' .; noxGHbi npyxHHbi 27 V 28. 
.^^^ycTpoflCTBO pa6oraer cnenyioiiHM oopa- r - 




^jfi^j^^Uenb floCTiiraeroi reM r hto flxopb . ycTa- 35 
§;KOBJieM c »o3mo)ichoctbio oceTOro, nepeMewe- 
?0hbh Mom> cepneHKHita h v noflnpyjicHMGH'C Vv 



boeicx cropoH^npw aroM BepxHMA m 
^/xoKyxa'sixo^^ coorBercTBetrao 

J^ BeilOABBjiKMblM^H nOflBM3KHBIM ynopflMM, 

ijf^y .j. . . • s^h=> ' • 

^xa^oaMHHyTwe xaMcpw, coeflHHeHHbie c no- 
' ViocTbio cGpaeMHUxa, a ^ejKfly ynopaMH 
paaMemeHbr ceMoyniiorwiiamHecsi " mbiokg- 
nj/xoropue b nepa6oMGM nwio^emiH pacno- 45 
noxcGHu BHyrpw xo^yxoe. 
ftf^Ha $nr.. 1 M3o6pa)KeHO ycipoAcTBo r 06- 
iohA 'biu; Ha $hv. 2 - to one, b HaHajib- 

fDJfl MOMGHT \ flOpHOBaHHflJ HB far. 3 - Ce- 




B^codpaVmoM Bune^ro onycxajoT b CKBa-* 

30 5KMH'y B 30Hy pGMOHTfli o6CBiXHO A XOnOHHbl , :. 

29 Ha HacocHo-xoMnpGccopHbK Tpy6ax 26, /• 
b xoropoA cobaawr flaBnemtG nyrGM 3a- 
kb 'ikh , xcvAxoc th , xoTopafl, nonaflafl HGpe3 .- 
pBAuantHbie KBHama 21 - 23 h 9 - ; A 
(cM;"*Hr.;;l)'.B xaMGpw 7, 18 h 19 h b;^||| 
nonocTb' 20;Mexny yn/ioTHHTenbHWMH mbh- 
t'fJifceraMH ^ ; 1^h 1 5,; bxa3biBaeT naBnemo - , , 
' '/VonHOBpei^mio hq cTeHXMc xojxyxoB 12 h ^ 
••• 13^ynjioTHHTenbHba MawxeT .14 h 15 h 
_ M w i)?P3T?ft AH«J>parMW 4/.Ko^h 12 h 13, 

xojxyxa h 'cepflGMHM— conpoTHWieHMH npy^HH 
1 " * 27 h 28riXBHraK)TCJ! b npoTWBononowHbie 

CTopoHbi flo nomioro cjxarwi nocjienmoc h y'-;v"'"' 
ocBo6o)KAaK)T ynnoTHnrG/ibHbiG MaH^ena 
1'4 h 15, xoTopwG pacnpflM/wncb, ynwpGior- 
cn b o6caflHyx> xonoHny 29, o6pa3yvi c ce 
ctghkoA rHApaBOHMGCxyio xaMGpy 30. Hon 
abbjighugm^xchaxocth ynpyran AHfl4>parMQ 4 
fle^'opMHpyeicfl h ^ nepGMeiuaGr noABWKHbie 
cexropw 5" ao ynopa orpaHHHHBaiouHX BbiCTy^/ 
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^SS^R^iktr'-:!- ^ noB'0/xopnyca.3 i|)opMHpyxauero AopHB h 

- - ^<:npo^/£Hi£;Tpy^i'10 noA agActbhgm 



1 JcM- 4>Hr. 1), HO KOTOpOM MCTKO 3BK- 
pCOTIGH"'C nOABH3KHbTM paCHiHDfl WCIHM.^XOHy- 

C0M|2^4)opKwp^ 55 
KOTcporo iaxnioMGHbi ynpyra$J r AHa4>parMa 4, 
noflBHHCHwe cexTopw 5 h noABH^wc xo/xb- 
ua 6. npocrpancTBO, orpaHMHCHHoe xopny- 
com 3 h ynpyroA AHa^parMoA 4, npGAcra& 



ycHJiHfl, co3AaBaeMoro xowyxoM 13. «iGpe3 
npy^Huy 28^ »ia noABH^KHbiA ynop 11b; 

n Gp DO IIB M aJTbVTbl A . MOMGHT TIG pGMGllI BO TC^PHHa 

Hac3*aGT hb pacuiHpfliciiJHA xoHyc 2 h he- ? 
4x>pMHpyGTCfl (cm. hb far. 2). FlpoucxoAHT 
kbx 6w 3axnHHHBBHHe npcxfntnbTioft ipy6w 



j i o-i i • ; 

noBboui ih« naB.ieHH« a Kasiepe 30 coanaer- 



. ronoBKii c KOfiycoM 2, noBceft fl/iHHe npo- 
<Jih/q>hoA Tpy6biJlO, npW KoropoM BMecre 



y • 



c cepfleMMMKOM^l.HaHHHaior •nonHMMarbCH^.- 
^fleVami '27;'(l^^^ji'|l4; O/i hobpgmgh hoV • 
(file CHwxafl flaWeiwp .B^Tp>€ax, c noMoim.io 
jjpf* Taneeofl cwcrcMW^ ( hg * t!oo6paMCHa) nacoc- 
W# «o-KONOTpeccopKbiM. Tpy6flM 26 co3na»T . f T;' . 
^nonojTKHT^bHw^Harflr.i Ilp« stom, nepeMe- 
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|ma«CH BBepK^^y^2tnpenBapMre^ % 
[fpaairapfler'nlxxjwji^ 10. BaionJ^^ 




:3b; KOHjcoM' ti 2|jB^ipy6^BxonHr <t>ooMHpyiciinifl . 

*fl0pH C HBpjOKHHM^flHBMeTpOM, 



71 4 

npDuecce npoxoMflemifl ivonyca m nopHv . 
pe3 rpytSy nocnenKHH yaep*HBaerCH or cmb- 1 
menus ynopoM 11. 

no aoCTtt*eHMM pacujMpucmHM KottycoM . . ; : 

ynopa 11 nocncAimd m nera/w 28, 13 t( 17^^; \ 
h 15 raioKB Cynyr ncpOMcmarfcCfl BBepoc.v^^^V v 
Flo Bbocofle fapMnpyxauero flop Ha H3 Bwnpa^^^g^^^*: 
neHHofl Tpy6w 10 n a an ewe cepacuoaior;;!^ 
ripM 3tom noil fleftcrBHOM cvui ynpyroft 
(JjopMauHK npyxHH 27 h 28 icoxyxu 12 \ 
h 13 flBHrawrcfl HaBcrpeny jxpyr npyry h M^&fc^ 
3aKn»HaioT b ce6e;ynnorHHrcm>HLio mbh^o^ 
tu 14 h 15. riocne aroro ycTpoJteTBojHa^f w ^. „._^ 

BJieKBIOT H3 CKBaXHHM. - ' ^^S^^^^SV*" 1 




Hec6xoflHMMM 15 
fjpjyw nojiHofl fle4»opManHH npo4>H/ibHoft Tpy6bi , 
lO .BMyrpH peMOHmpyeMofl rpyGbi h o6ecne- 
aeuKfl nnoTHoro KOHTaxTa Meaoiy hmm. B^. 



KOHC 



rip^flnaraeMoe ycTpoflctBo wMeer npbcTyw^^f^v^ 
icrpyxuMio, a iiphmghghmg ero Tio^xymr^^^^J^ff 



M36e*an» noBpe*memui o6caflHoA KonoHHM.^ 
HKopeM. ; ■ " ; . 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 1 1, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 11. 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 



[see Russian original 
for figure] 
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figure] 
A— A 

Fig. 3 



[see Russian original for 
figure] 
B— B 



Fig. 1 



Fig. 2 



Fig. 4 

VNIIPI [All-Union Scientific 
Research Institute of Patent 
Information and Technical 
and Economic Research of 
the USSR State Committee 
on Inventions and 
Discoveries] Order 7084/32 
Run 603 Subscription edition 



Affiliate of "Patent" Printing 
Production Plant, Uzhgorod, 
4 ill. Proektnaya 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON, DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 909114 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 1698413 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 10861 18 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER. I2il MCKINNEY. HOUSTON. TX 7701C TEL 713 650-044C FAX 713 6SO-0439 WV7W.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 

' 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
in r.nd foe the Stets of Texas 

My ocmrrtiaoion expires 03-22-2008 



Stamp, Notary Public 
Harris County 
Houston, TX 



